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(54) TEPMOrEH EPATOP 

(57) Pecpepar. 

Hcnonb30BaHne: b o6nacTu 

TepMoaneKTpuMecKoro npeoSpasoBaHwa 
3Heprnn. CyiUHOCTb M3o6peTeHnq: 
tepMoreHepaTop coctomt hs n- h 

p-TepM03JieMeHTOB, KOTOpbie TOHKO- HJM 

ToncTonneHOMHoK TexHUKow HaHeceHbi Ha 
noAno^Ky. fl™ yMeHbiueHHfl o6u^ero 
conpoTMBneHUfl npeaycMOTpeHbi 
flononHMTenbHbie cnou h noBepxHoc™ Ana 
KOHTaKTupoBaHMfi, cocTOHinne M3 MeTanna hhm 
cnnaBa, MeTannviMecKvi pacTBOpwvioro c 
MaTepnanoM p- m n-3neMeHTOB. npeAycMOTpeHo 
ncnoAbsoBaHne repMoreHepaiopa b nacax m 
MyBCTBMTexibHOM ajieMeme. 3 c. n 5 in. c()-.nbi, 

4 Mil. 
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(64) THERMOELECTRIC GENERATOR 

(57) Abstract: 

FIELD: heat-to-electricity conversion. 
SUBSTANCE: thermoelectric generator has n- 
and p- type thermoelectric couples deposited 
on substrate by using thin- or thick-film 
technique. Additional layers and contacting 
surfaces made of metal or alloy metallically 
soluble with material of n- and p-type 
couples are provided. EFFECT: reduced 
impedance. 8 cl, 4 dwg 
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M3o6pereHne KacaeTcn TepMoreHepaTopa c 
p- m n-3/ieMeHTaMM Ann HacoB, HyBCTBMTenbHoro 
oneMeHTa, npn6opa aneKTponvuaHvm mjim T.n., 
KOTopbift pacnono)KeH Mewy Ten/ibiM m 
xonoAHbiM TeMnepaTypHbiwn ncTOMHi/iKaMH, 
npMMGM TepMoo/ieweHTbi tohko- mjim 
To/icTonneHOMHOM TexHMKotf HaHeceHbi Ha 
noAnoKKy, a cfcopiua n- n p-sneMeHTOB BbiopaHa 
T3KHM o6paaoM, mto ohh nepeKpbiBaiOTcn MewAy 
co6otf. 

HaBecTHbiM TepMoreHepaTop orwcaH b 
nareHTe LUBewijapkiM N 604249. Oh coopaH M3 

flMCKpeTHblX SJieMeHTOB, TepM03fieKTpMMeCKHM 

waiepnaji pa3pesaeTcn Ha iuTa6MKH t mto6w 
3aTeM coOnpaTbCP b 6/ioku. BcneACTBMe 3Toro 
MoryT noc/ieflOBaTenbHO coeAMHnTbcn b oahmx 
nacax ToribKo HecKoribKO TbicnM 
TepMosneKTpunecKnx sneMeHTOB. HanpnweHMe 

Ha BblXOAe CJ1HWKOM Ma/lO TOrO, HT06bl 

CHa6>KaTb 6aTape»o tokom. nocneAHMfl AonweH 
eu\e nocpeACTBOM Aoporow s/ieiapoHUKH m 
nocpeACTBOM TpaHcqbopMaTopa AOBOAMTbcn ao 
ypOBHA, AocTaTo^Horo Ann 3apnAa 6arapen. B 
naieHTe BennKo6pnTaHnn N 1381001 onucaHO 
M3roTOB/ieHne TOHKonneHOMHoro 
TepMoreHepaTopa Ha noAnowKe H3 aniOMMHMn m 

OKHCH a/lHDMUHMfl. 3TO M3rOTOB/ldHHG TOAMTCfl 

nwub Ann oneHb ManeHbKoro KonuMecTBa 
TepMosneMeHTOB. K TOMy >Ke n3roTOBneHne 
noAnowKM oweHb Aoporo. 

B naieHTe CLUA N 3684470 onucaH sneMeHT 
neribTbe Ann HarpeBaHMn n oxjia>KAeHkin 
AeTann. flpn stom p- h n-sneMeHtbi b33hmho 
nepeKpbiBaioTCP, a wie)KAy nepexpbi™eM 
npeAycMOTpeH MaTepnan, KOTopbifi xopoujo 
npcmoAUT sneKTpuMecKM^ tok, ho He npoBOAm 
Ten/io. 

Oah3KO npn nsroTOBneHUM tohkmx mjim 
To/icTbix nneHOK b3>kho BbiopaTb Marepnan, 
coeAHH^FOLnnPi p- n n-sneMeHTbi, tbkhm 
oopasoM, mto oh co3AaeT MeTa/inyprvmecKH 
coeAHHeHne, Aatoujee b MTore xopowyjo 
ci^en/ineMocTb. HeOonbiuoe sneiapMHecKoe 
conpoTMB/ieHHe h xopowyio TennonpoBOAHOCTb. 

OnuicaHHbie b naTGHTax HnoHUM N 
61/259580 m CUJA N 4677416 cjiom, 
HaHeceHHbie TOHKonneHOHHOfl TexHMKOfl, 
B33HMHO nepeKpbiBaioTcn. TaK KaK npn stom 
peMb BcerAa mast nnujb o HeMHorux napax, 
BenMMUHa o6mero sneKTpuwecKoro 
oonpoTMBneHMH He MMeeT npoorieM. OAHaKO 
TaKoe Bbino/iHeHne ne Aonycrnwio npn 
noc^eA08aTe/ibHOM coeAMHeHMM HecKonbKMX 
TbicnM nap sneMeHTOB, TaK KaK HaMHoro 
noBbicnnocb 6bi aneKTpviHecKoe conpoTUBJieHne. 
TaKxe He ynnTbiBanncb 6bi 

BHyTpwMeTanjiMHecKne npooneMbi npn 
nepexoAax MeTannoB (p - n-nepexoAax). 

naTeHT CUJA N 3554815 onucbiBaeT 
peiueHMe, b kotopom HaHOcnTcn p-cnoPi Ha 
oahom CTopOHe, a n-c/iOM Ha Apyrotf CTopoHe 
noAnoA>KKM. 3to 6bino 6bi HaMHoro Aopo>Ke npn 

CepM^HOM M3rOTOB/ieHMM. TaiOKe He BbinoJIHMMO 

yKa3aHHoe b cf)opMyne M3o6peTeHnn 
cooTHouueHne 5: 1 wie>KAy ToniAHHofl nneHKM w 
ToninHHofl noAno>KKn npw tohkhx nneHKax. 3to 
cooTHoiueHne, CKopee, 1:1 Ann npHMeHeHntf, 
KOTopbie onucbiBaKDTcn noTOM . 

3aAaMa n3o6peieHnn - co3AaTb 
TepMoreHepaTop, U3roTOBnneMbifl npocTbiMM 
cpeACTBaMM, AetueBO n 6ojibwuMM cepuflMM. 

3to AOcrnraeTcn comacHO otji mm uTen b h bi m 
MacTflM n.n. 1 m4 ^opMyjibi M3o6peTeHMfl. 

flpn naroTOB/ieHnn TepMoreHepaTopa 
HeooxoAUMa nuiub OAHa iwacKa, KOTOpan nocne 
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no/iyneHvifl p-aneMeHTOB noBopannsaeTcn Ha 
180° c L^eribio HaHeceHi/in 3aTeM n-sneivieHTOB. 

flpH 3T0M aBTOMaTMHeCKH B03HHK3KDT 

nepeKpbirun n- n p-wiaTepnanoB. MTo6bi mo>kho 
Obino yMenbtDHTb sneKTpuMecKoe 

conpoTUBnenne, cneAyeT HanecTM 

AonoriHurenbHbtii onort MaTepnana, 
MeTannnnecKH coeAUHnioL^erocn c n- m 
p-iuarepna/ioM TepMosneMeHTOB. BcneACTBue 
3Toro ne OKa3biBaeTcn Bnn^Huin Ha 
TepMOsnexTpunecKoe Hanpn>KeHne renepaTopa, 
OAHaxo 3tmm yMeHbUjeHnew sneKTpuHecKoro 
conpoTHBneHHf? hbho ynyHUjaeTcn Knfl. 
OAHOBpeMeHHo HaHocHTcn aHanornMHoR 
onepai^neK m c aHanoruHHbiMH MaTepnanaMM 
KOHTaKTHbie noBepxHOCTn, HTo6w nepBbitf m 
nocneAHMCi sneMeHTbi TepMoreHepaTopa Momn 
coeAHHHTbcn co cxeMod. Apyan npo6neMa - 
3To TennonepeAana ot hctohhwo Tenna Ha 
noAno>KKy. flocpeACTBOM HaHeceHun 
AononHMTenbHoro cnon, KaK onncano b n. 4, 

B03MO>KHO BCJieACTBUe npMMeHeHMfl 

cooTBBTCTByfomevi TennonpOBOAHOM nacTbi nriM 
T.n. nojiyweHMe onTHMa^bHo^ TennonepeAann. 
Tax KaK noTepn TennonepeAann Mepe3 
noAno>KKy, KpenneHue n nepes B03Ayx He 
flBnflKyrcfl He3HaHMTenbHbtMM, sto penieHne 
3aAaMM uMeeT Bonbiuoe 3HaneHne. 

Cnort Ann y/iyHiueHun TennonepeAaMn 
Mo>xeT n3roTOB/inTbcn npeAnoMTHTenbHO M3 Toro 
Ke MaTepnana, mto m tot, KOTopwR 
npuMeHneTcn Ann nosepXHocTefl KOHTaKTa m/im 
Ann AonoriHMTejibHbix npoBOAnmux cnoeB. 

OAHMM IA3 B3>KHe^LUMX MCTOHHUKOB nOTepb npM 

TennonepeAane PBnneTcn 3aaop Me>KAy AQywn 

HCTOMHUKaMM. B03AyX OTHOCHTeflbHO XOpOliJO 

nepeAaeT Tenno, a o6*beM Me>KAy MCTOMHMKaMM 
MO>xeT 6biTb ooribwuM. Ann yMeHbUJeHMn 
noTepb nanneTcn npe AnoMTM Te/i bH bi m 
HaHeceHMe Ha noBepXHOdn, KOHTaKTupyjoiAkie c 
B03AyxoM, rinacTMaccoBoCi nneHKn, hto6w 
ycrpaHMTb nepeAasy Tenna Me)KAy MCTOHHMxaMM 
n B03AyxoM. Oco6eHHO b Macax, rAe pasnwua 
TeMneparypbi Me>KAy AByMn MCTOMHUKaMU Ten/ia 
HesHaHMTenbHa, HanpuMep 3-5°C, 

npeAno>KeHHbie pewenun oneHb sqbcjDeKTMBHbi. 
Dpn npuMeneHMM TepMoreHepaTopa b nacax 
BbiroAHo to, mto MacoBofl MexaHM3M OonbLLie^ 
MacTbK) KpyrnbiPi. flpn npnMoyronbHO^ o6onoMKe 
BbiroAHO (npeAnoMTMTenbHo) noMecTHTb 
TepMoreHepaTop b MeTbipe yr/ia. ripn 
TOHKonneHOMHOM renepaTope nocneAOBaTenbHo 
coeAHHeHbi OKono 1000 nap aneMeHTOB. 4000 
napbi, nocneAOBaTenbHo coeAnnnncb, b cyMMe 
A3k>t HanpnjxeHMe ot m 1,5 B, mto6w sapnAMTb 
aKxyMynnTop mtim KOHAeHcaTop eMKOCTbK) w 1 
<t>. TepMoreHepaTop c 1000 napaMM MMeeT 
AnMHy OKono 30 cm. flosTOMy oh Aon>xeH 
cBepTbiBaTbcn b pynon, MT06bi nonyMMTb 

B03MO)KHOCTb BCTpaMBBTbCn 8 HaCbl. 

MsroTOBJieHne tohkmx nneHOK mokct 
ocyiAecTBnnTbcn nocpeACTBOM HanbineHMn, 
xaTOAHoro pacnwneHun mtim nocpeACTBOM 
nnaMeHHoro nanbi/ieHMn. Ann tojictwx n/ieHOK 
MO>xeT npMMeHnTbcn TpaqoapeTHan nenaTb mjim 
ApyroM cnoco6 neMaTM. EcnM nocne HaHeceHMn 
TepMosneicrpMMecKMX 3JieMewoB Heo6xoAMMa 
TepMMMecKan o6pa6oTKa, to npeAnoMTMTenbHO 
npMMennTb b KanecTBe noAnoKKM cniOAy mjim 
Kepa m MKy . B n potm a hom cny Ma e cneAy eT 
npeAnoMMTaTb nnacTMaccy TMna no/iMaMMA MnM 
nonMTepe4)TanaT, KOTopwe MMeK>Tc« b ToproBne 
noA qbMpMeHHbiM HaasaHMeM KanTOH Mnn 
MMnap. npM nocneAHMX Tawe B03MO>KHa 
orpaHMMeHHan TepMMMecxan o6pa6oTKa. 
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Tortu^HHa noAnowcH AonwHa Bbi6yipaTbCfl, no 

BO3M0)KHOCTH, TOHKOM Pfl9\ CBeAeHHfl HS 

MUHUMyM repMUMecKoro KOpoTKoro saMbiKaHna. 
TepMMMecKuPt Kflfl ynynujaeTCfl, ecnn 
TepMooneKTpMMecKMe sneMeHTbi HaHocflT c 

06eHX CTOpOH nOAHO>KKM. 

BMecTO npuMeHeHUfl MacKH 
TepMoaneKTpuMecKM^ MaTepnan MO>KeT 
HaHocnTbCfl TaioKe Ha Bcew noAnowKe. 
nocpefldBOM XMMUMecKoro TpaBneHnq unw 
nocpefldBOM MOHHoro nyna MO>KeT 
n3roTaB/inBaTbCH wenaeMaa reoMeTpup. 

n- m p-TepM03/ieMeHTbt MoryT 
HSrOTaB/lUBaTbCfl M3 HSBeCTHblX MaiepMa/iOB, 

TaKwx KaK Bi, Te, Sb, Se win Pb, Se, mhm Pb, 
Te, unu cnnaBOB. 

B TepMMMecKMX Macax noAnowKa mo>kgt 6biTb 
pacnonojKeHa BOKpyr qacoBoro MexanwsMa 
oTfle/ibHbie noAnoJKKM MoryT pasMemaTbca b 
Kopnyce nacoB Ha yAo6Hbix MecTax. 

Tok TepMoreHepaTopoB moxbt 
HenocpeflCTBeHHo 3apfl>KaTb KOHAeHcaTop wnu 
aKKyMyxiHTop. AKKyMynaTop UMeeT 6onbwotf 
HeflocraTOK, oh coAepKWT sneiaponuT. 
BcneACTBue 3Toro 3aTpyAHMTenbHO HeAonro 
repivteTM3npoBaTb aKKyMynaTop. C 
ceroAHflWHMMW 3/ieicrporinTaMM KOH h NOH 
npaKTMnecKM neB03MO>KHO repMeTM3npoBaTb 
aKKyMynyuop b Tenenne no MeHbtuefi Mepe 10 
ner. 3th HeAocTaTKu He MMeioT MecTa b 
KOHAeHcaTope. 

Hap^Ay c onwcaHHbiM npi/iMeneHueM 
onpeAeneHHoro n3o6peTenneM 
TepworeHepaTopa b nacax oh mojkbt 
ncnojib30BarbC« Tawe b HyBCTBmenbHbix 
sneMewax, npu6opax sneicrponuTaHUfl m t.a. 
06ycnoBneHHoe Tpe6yeMbiMw MepaMM no 
okohomhh OHeprvw npa HarpeBaHuu 
npeAnoHTHTenbHbiM HBnaeTCfl n3MepeHue 
TennoBoro noTOKa. flpM stom TepMoreHepaTop 
Bbipa6aTbiBaeT AOCTaTOHHO TOKa m HanpaweHUH 
Ana nwTaHMfl anetorpoHHotf cxeMbi, h HHierpaTOp 
MOweT M3MepHTb kojiumsctbo Tenna, Koropoe 

MO>«eT 3aT6M XpaHMTbCfl B SneKTpOHHOM 67lOKe 
naMflTM. npM STOM CTaHOBHTCq H3T1HLUHHM 

npuMeHBHue riMTMeBOM 6aTapen, KOTopaa k TOMy 

)K8 AOn)KHa nepMOAMMGCKM 3aM8HATbCfl. 

TaKwe HyBCTBMTeribHbie sneMOHTbi MoryT 
Hafl™ npMMeHeHMe b 6onbiuux OTonnrenbHbix 
ycTaHOBKax m CHUMaeMbix KBapTkipax, a TaKxe b 
npoMbiiuneHHbix ycTaHOBKax Ann nonHocTbio 

aBTOMaTMSMpOBaHHOrO KOHTpOftR TennoBbix 
npOMeCCOB, KOTOpbie AOJDKHH CfeyHKLJHOHMpOBaTb 

H63aBMcHM0 ot HanpFOKeHMfl C6TM unu 6aTapen. 

npHMep BbinonHeHMH u3o6peT6Hkm 
npeACTaBneH Ha (}>urypax. Ha 4>nr. 1 
M3o6pa>KeHbi OTAenbHO n- u p-sneMeHTbi; Ha 
4>nr. 2 noKasan TepMoreHepaTop c 
noBepxHOCTAMM KOHTaKTa; Ha c|>nr. 3 - 
TepMoreHepaTop b c6ope; Ha 4)nr. 4 
npeAcraB/ieHa noAno)KKa c TepMoreHepaTopoM. 

<t>w\ 1a noKa3WBaeT n-3/ieMeHTbi, 
MsroTOBneHHbie MacicoB, a c{)nr. 1b - 
p-sneMeHTbi, n3roTOBneHHbie c tow >Ke MacKofi, 
ho noBepHyTOH Ha 180°. Echh Tenepb n> n 
p-sneMeHTbi 1 m 2 HaHoc«TC« Ha oahh3kobom 
MecTe Ha noAno>KKy, nonynaJOT 
TepMoreHepaTop, KaK oh npeACTaB/ieH Ha cjwr. 
2. f\m yMeHbujennyi sneKTpMHecKoro 
conpoTMBJieHHH TepMoreHepaTopa 5 Ha 
KOHTaKTHbie noBepxHOCTH n- n/nnn p-SneMSHTOB 
HaHoc^Tcn Aono/iHMTenbHbie cnon 3. C rewi we 
caMbiM cnnaBOM, KaK cnon 3, HaHocHTc* 
noBepxHOCTH 4 KOHTaKTa. C/ion 3 w noBepXHOcru 
4 KOHTaKTa cocTOHT M3 waTeptiaria, KOTopbift 
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flBrmeTCfl MeTanjriHHecKMM pacTBopMMbiM n- m 
p-sneMeHTaMH. nocpeACTBow nosepxHocTeM 4 

KOHTaKTa B03MO>KHO coeAHHeHne 

TepMoreHepaTopa 5 c sneKTpviHecKOM cxeMoW. 

npMMep npuMeHeHMP b nacax. 

Pa3Mep p- unu n-sneivieHTa: ToniAMHa 
nneHKki 0,005 mm, WHpwHa nneHKH 0,1 mm, 
AnMHa nneHKH 0,75 mm, yAenbHoe 
sneKTpHMecKoe conpOTMBneHHe 0,00001 Om/m. 
OTciOAa nonyMaeTCfl 3neKTpnnecKoe 
conpoTMBJieHMe Ha napy sneMeHTOB 30 Om. npw 
7500 noc/ieAOBaTenbHO coeAMHeHHbix napax 
sneMeHTOB conpoTMBneHHe paoHo 225 kOm. 3to 
conpoTMBTieHHe mokgt yMeHbtuaTbCfl Ha 20-40% 
nocpeACTBOM AononHMTejibHbix cnoeB. npn 
pa3Hni4e TeMnepaTyp 6°C mokst o>KHAaTbCR 
HanpRxeHMe Ha KneMMax, paBHoe 
npw6nn3MTejibHO 1,6 B. TaKoPi reHepaTop MoweT 

BblAaTb MOlAHOCTb 1 1 MKBt. 

flonycTHMa Taiwe bos m o>kh oct b 
pa3MeiAeHMfl TepMosneMeHTOB b 6pac/ieTe aha 
nacoB, KOTOpbi^ HMeeT TepMHHecKM 

HSOJIMpOBaHHyJO pyKOM nOBepXHOCTb. 

TepMoreHepaTop coeAHHeH TorAa 

SneKTpMHeCKMMM nOOBOAHHKaMM c 

KOHAeHCaTOpOM MT5M 3KKy MyTlflTOpOM . BMeCTO 
MaCOB MO>KHO 6blTIO 6bl npeACT3BHTb 

nopTaTMBHbifi npn6op, TaKot^ KaK M3MepnTenb 
nynbca, npn6op Ann M3MepeHHR KpoB^Horo 
AaBJieHHH, npn6op ah« M3MepeHnn BbicoTbi, 
TepMOMGTp, 3neKTpOHHblM KOMnac M t.a. 

<t>nr. 3 npeACTaBnfleT TepMoreHepaTop 5, 
pacnonoweHHbifi Me>KAy AsyMq HCTOHHHKaMH 7 
TeMneparypbi. fln« onTMMtd3ai4MM 
TennonepeAaHM MaTepwan 6 HanocMTCfl Me>KAy 
MCTOHHMKaMM 7 Tenna m TepMoreHepaTopoM 5. 
3tot MaTepna/1 Ao/i)KeH, no bosmowhoctm, 
xopotuo npoBOAMTb Tenno, mto6h npoBecTM 
TennonepeAany ot hctohhmkob 7 Ha 
TepMoreHepaTop 5. 3tot MaTepMan MoweT 6biTb 
snacTOMepoM b matom m/ih 3aTBepAeBiueM 

COCTOHHMM H MO>KQT COAOp^aTb OTHOCHTenbHO 

Gonbiuofl npoi^eHT nopOLUKa, npoeoARLAero 
Tenno. 

B repMoreHepaTope ao/dkho 6bino 6bi, no 
bosmowhocth, MHoro Tenna npoxoAMTb nepes 
TepMoaneMeHTbi 1, 2. AocTMweHMn 3Toro 
noTepn nocpeACTBOM napa/uie/ibHbix Tennoebix 

MOCTOB AOJDKHbl 6bl/lM 6bl no B03MO>KHOCTH 

yMeHbiuaTbCfl. ripw stom Bawnyio portb MrpaeT 
noTepw Tenna nepe3 B03Ayx. 3Ta noTepfl Tenna 
mo)K8t 6biTb yMeHbiueHa nocpeACTBOM 
HaHeceHMq AononHMTenbHbix nneHOK 8 Ha oahh 
unu o6a ncTOMHMKa 7 TeMnepaTypw. 

C>nr. 4 npeACTaBnfleT noAno>KKy 10, Ha 
KOTOpyio HaHeceHbi TepMOsneMeHTbi 1, 2. 
flononHMTenbHO HaHeceH eu^e cnoft 9, KOTopbifl 
He KacaeTcn TepMosneMeHTOB 1, 2. 3tot enow 
MoweT 6biTb M3 MBTanna unu H3 Toro rm 
MaTepnana t hto h coeAHHflioinwe cnon 3. Cno^ 
9 MMeeT to npeuiMyiAecTBo, mo ynyMOiaeTCfl 
nepeAana Tenna ot MCTOHHHKa 7, Me)«Ay 
KOTopbiMH ywe MMeeTCfl MaTepwan 6 
TennonepeAanw. 

OopMyna M3o6peTeHH«: 

1. TepMoreHepaTop c p- m n-sneMeHTaMM 
An« nacoB, MyBCTBMTenbHoro sneMeHTa, 
npwoopa sneKTponMTaHMn h T.n., 
pacnono>KeHHbix Me^y TennbiM h xonoAHbiM 
MCTOHHMKaMH TeMnepaTypw, np^tneM 
TepMosneMeHTbi HaneceHbj nocpe act bom tohko- 
m ToncTorweHOMHofl TexHMKM Ha noAno>KKy, a 
c£opMa n- h p-sneMeHTOB Bbi6paHa c 
B03Mo>KHocTbKD MX BaaHMHoro nepeKpbiTM«, 
OTnMHaKHAMMCH TeM, hto AononHMTenbHbiM 



o 

CO 

o 

CO 



=> 



aneKTponpoBOAHiMkiM cnov\ HaHeceH Ha p- v\lv\m 
n-aneweHTOB atih yMeHbweHi/m sneicrpuHecKoro 
conpoTMBneHHB TepMoreHepaTopa, hto nepBbitf 
n nocneflHHM nocneflOBaTenbHO coeflUHeHHbi^ 
oneMeHT coeAUHeH c noBepxHocTbto KOHTaicra, 

npM 3TOM RpOBOflflLUHM CnOW M/nflM HOBepXHOCTb 

KOHTaicra coctomt M3 MeTanna v win cnnaBa, 
MeTannnMecKM pacTBopuMoro c MaTepnanoM p- 
u n-aneMeHTOB. 

2. TepMorenepaTop no n.1, OTnwnaiotAMficq 
TeM, hto Ha noAno>KKy (10) MUKpocxeMbi c o6enx 
ctopoh HaHeceHbi TepMooneMeHTbi. 

3. TeptvioreHeparop no OAHOiwy us n.1 v\m 2, 

OTJIMMaiOmMMCR TeM, HTO Me>Kfly MCTOMHMKaMU 

(7) u noAno>KKO^ (10) HaHeceH flonojiHHTe/ibHbirt 
TennoBofl moot (6) K3 TennonpoBOflHoro 
DneKTpoMao/inpyiomero MaTepnana, HanpwMep 
anacTOMepa, c AoSaB/ienneM TennonpoBOflHoro 
nopowKa, m/hjih MeTan/ia (9), HaHeceHHoro Ha 
noAnoKKy (10) napan/ienbHO ee npoAonbHowy 
HanpaBneHMK), Ann HanpaBneHkia no MeHbwefl 
Mepe Haarw TennoBoro noTOKa MewAy 

HCTOMHMKaMM (7). 



4. TepMoreHepaTop no OAHOiviy m nn.1 - 3, 

OTJlMHaOmnfiCR TeM, HTO Ha HCTOHHHKH (7) 

HaHeceHbi M3onHLjnoHHbie nneHKM (8) Ana 
cHVDKeHMfl noTepb Tenna nepe3 B03flyx. 1 

5. Macbi, coAepwaujwe TepMoreHepaTop no 
5 OAHOMy M3 nn.1 - 4, oTnnHa»OLnnecfl TeM, hto 

oahh miM HecKonbKO TepMoreHepaTopoB (5) 
pacnonoweHbi BOKpyr nacoBoro Mexann3wa win 
hto ero HecKonbKO pacnpeAeneHHbix n 
3/ieKTpnMecKM coeAvineHHbix TepMoreHepaTopoB 
1Q (5) pacnonoweHbi BOKpyr HacoBoro MexaHW3Ma. 

6. Macu no n.5, omwHaioiJUMecfl TeM, hto 
TepMoreHepaTop kinn TepMorenepaTopbi (5) 
cMOTaHbi b pynoH. 

7. Macbi no n.5 unw 6, OTnunaiOLHMecfl TeM, 

HTO OHH CHa6)KeHbl KOHAeHCaTOpOM, 

is 3apa>KaeMbiM nocpeACTBOM TepMoreHepaTopa w 

nUTaiOLUMM HaCOBOM M6XaHM3M TOKOM. 

8. MyBCTBkiTenbHbifi oneMGHT, coAepwamwfl 
TepMoreHepaTop, no OAHOMy M3 nn.1 - 4, 
OHiimaioiijMitafl TeM, hto npeAycMOTpeH 
MHTerpaTop Ana M3MepeHMfl KonMHecTsa Tenna. 
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